fn the case of small deviations from thermal equilibrium the second ENSKOG approximation is used as a starting point for solving the BOLTZMANN equation of the electrons in a partially ionized plasma. The distribution function is expanded according to LAGUERRE polynomials up to the order of 3. In this order the electrical conductivity of a LORENTZ gas, which is known exactly, is obtained to an accuracy of roughly 5%. The approximation tested in this way was then used to calculate the conductivity of an argon-potassium mixture at electron temperatures between 2000 °K and 3500 °K. ff only he collisions between electrons and argon atoms were to be considered, the electrical conductivity in the absence of a magnetic field would, in view of the RAMSAUER effect, be greater by a factor of 2.8 than that obtained with an infinitely strong magnetic field. When the interaction with the potassium atoms and the COULOMB interaction are taken into account as well the conductivity in the magnetic field varies by about 20%.
In the theory of the electrical conductivity of a partially ionized plasma there are two well-known limiting cases. For the case where the ionization is so weak that the electron-ion collisions can be ignored in relation to the collisions between electrons and neutral particles a complete theory of mobility of electrons in electric and magnetic fields has been developed by ALLIS The other limiting case of the fully ionized plasma is exactly known in the same way 2 .
The object of this paper is to use the second ENSKOG approximation 3 to obtain an approximate solution of the BOLTZMANN equation that describes the entire transition from a weak to a fully ionized plasma in a magnetic field, as an extension of the calculations without magnetic field already made 4 . That is, the expansion of the distribution function (U, r, t) of the electrons A «/!<•>+/!»>+/,<*> + ...
is interrupted at where M is the velocity of a particle in the laboratory system. This paper is only concerned with the influence exerted on the distribution function by the electric field determining the expression for OHM'S law. Thus, the coefficient of the thermal diffusion also contained therein shall not be treated either.
To enable the MAXWELL distribution to be chosen as zero-order distribution function the electric field has to be so weak that the drift velocity between electrons and heavy particles is small with respect to the thermal velocity. It is permissible here for the electron temperature, because of the OHMic heating, to differ from the temperature of the heavy particles, i. e. the local MAXWELL distribution should be based on the mean electron temperature. The electron density should therefore be sufficiently high so that the energy exchange between the electrons takes place faster than the energy exchange with the heavy particles.
The Second Enskog Approximation
In order to obtain a solution for the distribution function the following assumption is made: where In A is the COULOMB logarithm, na the particle densities. The momentum exchange cross section arises from the collisions between electrons and neutral atoms (ß = S, 4). This generally depends on the energy of the colliding electron. The electric field E* = E jj + E*± is divided into two components parallel and perpendicular to the magnetic field.
This assumption for f1 is substituted in the second ENSKOG approximation of the BOLTZMANN equation. The COULOMB interaction was described by means of the FOKKER-PLANCK equation in the form given by LANDAU. The collision integrals for the collisions between electrons and heavy particles where used in the approximation of an infinite mass ratio. For the functions /1 > Xi-> Xz» which depend only on the value of the particle velocity C, the following equations are obtained 
The first set of brackets on the right-hand side of (3), (4) gives the values of the electron-ion and electron-electron collisions. The latter are allowed for by a complicated expression F(%) taken from a paper on the transport coefficients of a fully ionized plasma 5 : _6_ f dC 2 C 3 J (5)
+ (2-jP)$xx(xe-*l*&r.
The Electrical Conductivity
OHM'S law is obtained as the first-order moment of the distribution function (1) :
(6) where is the current density perpendicular to the magnetic field.
The electrical conductivity ÖJ_ and the HALL paramo t) eff are connected with the functions %2 an(^ Xz' Generally, however, both the conductivity and the HALL parameter are always greater than is described by the simple theory.
For calculating an approximate solution of Eq. (4) the functions X2 Xs were developed according to LAGUERRE polynomials X2= I *P 4 3/2) (t 2 /2), *3= IK LfV (p/2) p=0 p=0
and the series was stopped at the order / = 3. This is a sufficiently close approximation of the exact results of the LORENTZ gas model obtained simply by leaving out F(x) • Table 1 shows for the LORENTZ gas the ratio ö = Oß = o/ Ö ß = oc of the electrical conductivity without a magnetic field oB = 0 to the electrical conductivity with an infinitely strong magnetic field Oß = 00. The difference between the exact solution and the ap- proximation used 1 = 3 is only about 5%. It is thus permissible to use this approximation for the real
